Galphaq expression activates EGFR and induces Akt mediated cardiomyocyte survival: dissociation from Galphaq mediated hypertrophy.
Our laboratory has previously shown that adenoviral-mediated overexpression of Galphaq in neonatal rat ventricular cardiomyocytes increases the phosphorylation of Akt, a well-established anti-apoptotic effector. As demonstrated here, Galphaq expression protects cardiomyocytes against apoptosis induced by treatment with 2-deoxyglucose (2DOG) and this protection is lost when Akt activation is prevented by treatment with LY294002 (an inhibitor of PI3K). Galphaq-induced Akt phosphorylation is not caused by increased Gbetagamma signaling and does not appear to involve PKC activation. Rather studies using the EGF receptor inhibitor AG1478 and the Src inhibitor PP2 implicate these tyrosine kinases in the pathway inducing Akt phosphorylation. EGFR phosphorylation is increased in cells expressing Galphaq and this effect is inhibited by PP2, placing Src upstream of EGFR phosphorylation. EGFR activation appears to be required for Galphaq-mediated protection since inhibition of Src or EGFR rendered cells susceptible to 2DOG-induced apoptosis. In contrast to the requirement for EGFR mediated Akt activation in cardioprotection, neither EGFR nor Akt activation are necessary for the hypertrophic increases in cell size or ANF content elicited by Galphaq overexpression. These data demonstrate that increased Galphaq activity can provide anti-apoptotic signals by eliciting EGFR phosphorylation and subsequent Akt activation, independent of the well-known ability of Galphaq signaling to elicit hypertrophy.